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Abstract of JP 2002053933 (A) 

PROBLEM TO BE SOLVED: To provide a steel sheet having good hardenability in coating/baking and cold aging resistance. 
SOLUTION: This steel sheet has a composition containing, by mass, 0.0001 to 0.20% C. <-2.0% SI. <"3.0% Mn, <~0.15% 
P and <=0.015% S, containing Al and N so as to satisfy <=Q.10% Ai. 0.001 to 0.10% N and 0.52 Al/N,; ; 5 and also 
containing one or more Idnds selected from among Cr, iVlo and V respectively so as to satisfy <=2.5% Cr, <=1 .0% Mo, 
<=0.1% V and (Cr+3 5IVIo+39V)>=0.1 , and the balance Fe with Inevitable impurities, in which BH170 evaluated by being 
heat-treated at 170 deg.C for 20 min after 2% tensile deformation is >==45 MPa, also BH160 evaluated by being heat-treated 
at 160 deg.G for 10 min after 2% tensile deformation and BH1 50 evaluated by being heat-treated at 150 deg.C for 10 min 
after 2% tensile deformation are >=35 WlPa in both cases, and further, yield point elongation In a tensile test after being heat- 
treated at 100 deg.C for 1 hr is <=0.6%. 
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5 2A i/N*n o^mx'hini. i^jifawj^aaa^ 
«ms«tiiSLr, A 1 N(Dms.miii,rMm^t 

3if«-C^§«DT-. *BHtt^#Sifc3&*^#l.<, 0. 52 

A 1 /Ncoi. mt u-^±mi,i5fhi . 

[0020]Cr,Mo. Vli:^WMI>Zi}\^xmW^7t 

z biimmx'h^zbi}<mtix\^i,. icojti^. 

[0 0 2 1] Li^b^i^. Cr. Mo. Yimmmiiz 

mmh^kx\ ^fflSBtatt^, BHtt^M^oit 

ixh<ni^\izi'^xmmLmmn±.^mmtm 

Lm^i)-x'\ifj:\^ifi. m<^i^o^zmmiih. 

^. ^itt^L. 1 50-17 0'CWMil«-f«fflt 
[0022]Cr,Mo. y<nmm.ff)iMt. JDXtt 

%. 1. 0%. 0. ixx'hh. va. msniiw^' 
0 . 0 A%\>XTt-th<nmt u\ mnmm'^-^m 

m-htdi>^Z\t^ Cr. Mo. (Cr + 3. 5M 

o + 39V)S0. 1 iWz-tX 0 imM L^rfttLJf^ 
4>^Vn (Cr + 3. 5Mo + 39V)S0. Aifi^'O 

cr. Mo. v&mmsfl-r^cfc'j*). 2a 

x'ht. 

[0 0 2 3] BKfNJi:. -^th-C'O. 00 05-0. 00 
•thnti\ir^j:<. Cr. Mo. V. Mn. S i. PsS: 

J:v\ i<7):6tg{±|fflj2 0 0~5 0 0'c:^c7) 
wmiUz-mi.. ^^himt^m^^^xry^- 



x@mNi^s^^hi,<7)x%i,^ 

[0 0 24] SfNiJi. ^Nfij&^f,. Al 

N. NbN. VN. TiN. BN^^fCO'fli-^ilt L-T 

IM(Field Ion Microscopy) 
l-oX^isbXhX^\ B^N**0. 0005%5|«glT' 
{i. +t55-*BHe^#§ii:A5Tt;^v\ ttz. Mmn 
ti^O. 004%mx.i>b. BHtt(i|fil±L-C*j. ^ 

*L.<{i. 0. 00 12~0. 003%Xhl. 

[ 0 0 2 5 ] c afi. mmimb Lx^m'him\ 
Wiimmmmmi,zi,^mm'f?>7mx'hi<7)x\ 
0. 0 00 5~o. oi%ff)m^TwmLxi>i\,\ 
0.000 5%*}itii. mimm^+i^x^j:< . 0 . 

0 l%^mtxmst^b. jDXtt*^WS«?5f . C 
acommi. 0. 0 00 5~0. 01%«0Sffli:1- 

!,<, Bji. 2{fc[raiii-fbi7)|s&±fc^i^^7c*T-S.l.<o 

t". ^^:-StBtT. 0. 0 00 1~0. 0 0 1%(OK1I 

T^jpt .s. , ®id4>?)S 0 . 0 0 0 1 %^mx'i,±mm^ 

*«^at^i:=S^<. O. 0 0 1%&)Si.Tm!lDLTi). ^ 

mmmmtimx^j:<. nnrnf^-^ti^K^^ 

'O. WSmmUtl^ibifi^b^^, 0. 0001 

~o. 0 0 04%**. xmtummThh. 

[ 0 0 2 6 ] N b i±. jDltt <7)|*l±^®5fiK-ft;. § t 

i^iKtr. 0. 0 01-0. 0 3%<r>mmxmisth. 

^^^m-tir-r. 0. 0 3%^etT?3sJlI-ri.i:. N 

hmmj&Lu<^j:'o . mim(Dm»mmb^j:i> 

0. 0 01-0. 012%j!i<. J: 0 Iff* U^liHT* 

I., 

[0 0 2 7 ] T i Nb i:|5I#<0^*^S-ri.7n«-C 
i)t<r)X. 'jmizmtX. 0. 0001-0. 10%(?) 
tgHf^JlI-tl.« W^U. ^<0^M*^'0. 000 1% 
mSD^ftyi/^'^-fr-r. 0. 10%^i@ 
x.-cm!lim> t s ^Acom^T i N i: LXKiUXii^sta 

Lx.mmNmmimib^d:i> o. ooi~o. o 

20%mj±L<. 0. 0 0 1-0. 0 1 2%A<J:'9]!!if 
*U^«H-C*>I.. Titi. il^§NS:5imt-|. 

ittofc. N-0. 29Ti>0. 0005£SI^:-r^H 

0. 29Ti>0. 0 0 1 OXhl. 
[0028] Ztll^i:^^b'timi,Z. Sn. Cu. 
Nl. Co. Zn. W. Zr&t>'Mg<?)l«XI42«lJ]l 

±.i . -^ff-eo . 0 0 1-1. 0 %ff)mmx^^Lx h 

\ L*^ t*!6^' ^> . Z r {4 Z r N ^B^tl CO 
■C. Zr<0»ft{40. 0 1%£lTt-tSC:t*«fftt 
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llffiE® (CC-DR) «j;3*rn^rXT«J©LfcX 
t^Sr^?**. lijiiOft±ttW{±. (Arg -10 

0 ) "cHJit-ri. 0 ( A rg - 1 0 0 ) "c^jiff a, jd 
im<n%:mm.(r)m\m\z'^>hi4:\^i)K mm. 

[ 0 0 3 0 ] ^rt5. m^mmmmizm&-ti 

Tw^vw. mmNtrmm-^fii^^zA i N^?fi5i§-(i: 
^mmi^m. 1 2 0 o°axLt-r§ zt-m 
t L\\ mmi. fmmmmipii>{}^^^< 1 1 6 

0 Q'CiXU. ^mMSimijn O-C/s t^l, J: dfc 

[0031] tit. nj&<a 1 fc:*f tt:jg*jfc»§nT 

ViS*^-^. -t**)*-. 0. 5 2Al/N<l<;DJi^tC 
is C:<^}^iP)tK{±. 10°C/smJii:-rSii:*\ ii 

i: ^i.v 1 , mmm^ 3 0 °c/ s tihT^titf . 

0 or/ s £lTi: -tl ^tiimt L\>\ 
[0032] ^KSSfi. A 1 N<^1fi^^m\-tlfzl^ 

TT?->f mm^^Lx\^xi>k\\ -t^ 

hh. wmm.i<z]btxmmmmfi^fi:\\ 
[0033] wmm. '$mi>zmtxmmL. i<r>m. 

j-ix. x(4. Ei^4o%m&tx'mmEmt:mLx 

mm\'\ mz. ^^m^^mmsht-t^^t^m. 

xmmmtb\>^dm}^i}^i^. (Ars-ioo)^ 
iiikb timm I , ^<r)it±immm!.m>,z 

^^■ftmj:^(^. 110 o-cOTt-ri-it*** 

[0034] J^llffiicOJET*{i 9 5 ^mTfc-T-S « E 



msMcos-Tm-mmiz^ib^^^p. mu^m*) 
[0035] mmii. mmmm^^ii^e o o-c-i i o 

O-CtfO^tf 1., M#fi«aK*i'6 0 0'C*?ST-{i:. 

110 O-CStii. mmm:ki\LlfcK) . Jnxtt^ffiT 
S:ffl<, 6 5 0~9 0 0iC3&«J:'3»*U'»ffiHT'*)l., 

•fe. M#fi^Tf^*^^4 0 0'COTfCO¥:^}^*|]aK* 

3 0r/sKUi, §^>fc{i:5 0r/sJit±t^Si 

±l®{i:»l:g46*<rW. ^tt<?)ffljS*>i?>{±. 2 0 OT; 
/ s tUTJ: -r 1. ^1 i: LV \ 

[0036] i^a^wgiii^&Majt. fflSiiw-^iisc 

S*4 0 0rOT. miKlt. 35 0'C&.Tbtl(7) 
■i}^X<. 3 0 0'Cl;XFX'htHS. ^fc^lift'S)!., m 
»atffdJ»^fc:{4. 6 0#Jjl±ffd^t*«»*t 
< , ^^<Dmm>(>i±. 6 0 O^Jap^tf Si 

[ 0 0 3 7 ] -^r, ffliffis&^o # ^irr«^fc{4. 

mmij^kWinb-o^mw^&t'cco^^^mmm i o 

3 0°C/sJiLh. §<?>t{45 0r/sJiLhfc-r'l. 

mmiz^m^^iiK m&ffymj^^i^. 2oo"c/s 
mm^'^-mt-f^^ai^ 4 e o°c~6 5 o-ccokh 

•CSgfliUiBaPfi-ri.. Ifftt<{±, 4 7 0t:~5 5 0 

±mmizm^j:^^i^. m.mm^i!}^(i>. i-^mrt 
[0038] mnmii. ^m.'mm^ i^^m 

miz^^-ox^i^tit^^mmm-imi. ^x^^hxii 

m-im. mmii^^Lx\>^xhi\<\ -t^h-h. m-m 
ioo3 9'i:^WMi,zX'^xmtimmi. bhi? 

07i>"4 5MPaJiUi. BHl 6 03ttA'BHl 5 0*^ V> 
-ffl.t3 5MPaUUi-C-&l.. BH170**60MPa 
£Lh, BHl 6 0S.tfBHl 5 0*«5 0MPajaJii{l«, 
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J: *)mt u^mm-chi. b H«±isii#tisgL*v^ 

*\ BH17 0/&n4 0MPaS:S;t. BH16 

om/Bui 5otin3 0MPa.^mt&t^ m^&^ 
[0 04 0] ^r*3. BHiTotJi. 2%mm^m 

7 Ort-C 2 0t»-ffl«»a5:SSti i; i -sTffPiffiS 
h.l.BH. BHl 6 0(i2%§l5S^i^*l 6 0'CtTl 

f>t=. BH 1 5oi±2%mm^m 5 o-azx i o^)^ 
mmmmmtz t izx xmmi<.h b h &^-t, 
[0041] iB#ia«K^tt{i. Kimm^mMm 

1 0 ^'c\zxmfmmwk<mmmi.\zmm>^^ 

WA^O. 6%JilT?-ibl.. »*U<{J. 0. 4%Jil 
T. §^>t»tL<{i. 0. 3%JaT-C3S^o 4 
0^:fcT7 0HISI<«!PI^<OKH^#t;t{±. 0. 5% 



0. 2%£JlT-C«.^it*MtLV\ 

[ 0 0 4 2 ] <*:{2. ^^Hg^njife^RjtxijiBi-ri., 

[0043] 

mwm <%m\ i >« i \,z^-fw^^-^hmkm 

^2ic^-r^frf«iHJE®^jt6UCo ^ot^. 
Jniiia«{4^T 12 5 OX,h Lit. illK>E®*}4 1 . 0 
%tU J I S 5^l3IISim-$-i3RLT. BH&t;fA 

[0044] 

[ai] 
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(10) B2 002-53933 ( P 2 0 0 2- 5 3 9 3 3 A) 



as 

PP 

ua 



si 



^ >^ ^ ^ o 

aa e> s 

^ TH ire Tii> ^ 
w: a ^ 



[0 04 6] <||iiM2>«l<0«!<^3t>A. C, D. 

5 or, ttitfasg 3 o°c, ^ffioaKe s ortia 

HJISU 4. Ommmm^kLt:. Wm. 8 0% 
COST^(0}%mSMiML.. 0. 8mmJfO}|r]i«t 

(-^) fct^. §A>tc, 1. o%<7)Ermmwsm 



1 0 0 4 7 ] mmmsiiZTKi-, m^i)^^j:bii 
[0048] 

ims] 
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[0049] <mm3>m<r)m(ndhARv:D<r)m 

0 -a* 6 5 0 "CtliPBliBi L . 4 . Dm mJJ<0«=t 
b tti. Kgfem. 8 0 %<7)ffiT*iO<#raffli^SfeLO . 

«{^T. Mm&mi o°c/s , ftftfijmgs 0 o'ct 

T'?^L. 4 6 0X:o3eS?&tC?5«§€fc^. 15X:/ 
s 5 0 CCS-CBJnmU. l SWaTO^ff^^:. 
S^>fc. 0. 8%«£ET*c0pfflffli&L. JISS-^ 

[0051] 
[^J 



<-> VB OS 

^ tft! fei ^ it 
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[0052] mBHmi^t^'i^mm. mmmm/mm-o s 



(51)Int.Cl,7 iS3lJia# FI (##) 

C22C 38/38 C22C 38/38 

38/58 38/58 

(72)I6HM i:^ F^'-i»(##) 4K037 EAOl EA02 EA04 EA05 EA06 

1^ma}*mfrs20- 1 irH^is^efcEe BA09 EAIO EAll EA13 EA14 

^WMjM^B^ EA15 EA16 EA17 EA18 EA19 

{72)m^ BJJtf EA20 EA23 EA25 EA27 EA28 

1^Kg*t&ifl20-l «fB2^«»^ EA31 EA32 EA33 EA34 EA35 

EB02 EB03 EB06 EB08 EB09 

(72)I|HM 1« EBll FA03 FC04 FGOO FJ05 

==mmmmmm2Q- 1 «H«yS«feli FJ06 FJ07 FK03 FLOl GA05 

^^&mmm^^^ mi jao6 



